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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Please cancel claims 1-30 and add the following new claims: 

31 . (New) A method for the manufacture of ammonium nitrate and LDH containing nitrate as an 
interlayer anion, the method including the steps of: 

( 1 ) providing a source of nitric acid 

(2) providing a source of ammonia; 

(3) reacting ammonia with nitric acid to produce ammonium nitrate; 

(4) preparing a nitrate containing a first metal by reacting a compound containing the first 
metal with nitric acid or ammonium nitrate; 

(5) either: 

(a) preparing a nitrate containing a second metal by: 

(i) contacting a compound containing the second metal with nitric acid; or 

(ii) contacting a compound containing the second metal with ammonium nitrate; 
or 

(b) providing a compound containing the second metal; and 

(6) mixing the nitrate containing the first metal from step (4) with the nitrate containing the 
second metal or the compound containing the second metal from step (5) and ammonium 
hydroxide to form the LDH containing nitrate as an interlayer anion and ammonium nitrate. 

32. (New) A method as claimed in claim 31 further including the step of : 

(7) recovering the LDH and the ammonium nitrate from step (6). 

33. (New) A method as claimed in claim 31 wherein the source of nitric acid comprises a nitric acid plant or a 
nitric acid storage facility. 
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34. (New) A method as claimed in claim 31 wherein the source of ammonia is an ammonium plant for the 
production of ammonia or an ammonia storage facility. 

35. (New) A method as claimed in claim 31 wherein steps (1 ), (2) and (3) comprise process steps for 
producing ammonium nitrate in an ammonium nitrate plant. 

36. (New) A method as claimed in claim 31 including preparing a nitrate containing the first metal by 
reacting a compound containing the first metal with nitric acid from step (1), providing an hydroxide containing 
the second metal, mixing the nitrate containing the first metal with the hydroxide containing the second metal 
and ammonium hydroxide to form the LDH and ammonium nitrate and separating the LDH and ammonium 
nitrate into a liquid phase containing the ammonium nitrate and a solid phase containing the LDH. 

37. (New) A method as claimed in claim 36 wherein the ammonium hydroxide is supplied from step (2) and 
the liquid phase containing ammonium nitrate is returned to step (3) or recovered for storage or sale. 

38. (New) A method as claimed in claim 36 wherein the first metal is magnesium and magnesium nitrate is 
formed by reacting one or more of magnesite, magnesia or magnesium hydroxide with nitric acid, and the 
second metal is aluminium and the hydroxide containing aluminium is NaAI(OH)4, and the step of forming the 
LDH and ammonium nitrate also forms sodium nitrate and the method further includes treating the liquid phase 
to remove sodium nitrate therefrom. 

39. (New) A method as claimed in claim 36 wherein the first metal is magnesium and magnesium nitrate is 
formed by reacting one or more of magnesite, magnesia or magnesium hydroxide with nitric acid, and the 
second metal is aluminium and the hydroxide containing aluminium is AI(OH)3. 

40. (New) A method as claimed in claim 38 wherein the hydroxide containing aluminium is derived from 
bauxite. 

41 . (New) A method as claimed in claim 31 including preparing a nitrate containing the first metal by 
reacting the compound containing the first metal with ammonium nitrate, preparing a nitrate containing the 
second metal by reacting a compound containing the second metal with nitric acid, mixing the nitrate containing 
the first metal with the nitrate containing the second metal and ammonium hydroxide to form the LDH and 
ammonium nitrate and separating the LDH and ammonium nitrate into a liquid phase containing ammonium 
nitrate and a solid phase containing LDH. 
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42. (New) A method as claimed in claim 41 wherein the compound containing the first metal is calcined 
magnesia and the step of forming the nitrate containing the first metal comprises reacting the calcined 
magnesia with ammonium nitrate to form magnesium nitrate and ammonium hydroxide and the compound 
containing the second metal is sodium aluminate or aluminium trihydroxide. 

43. (New) A method as claimed in claim 31 including the steps of preparing a nitrate containing the first 
metal by contacting the compound containing the first metal with ammonium nitrate, preparing a nitrate 
containing the second metal by contacting the compound containing the second metal with ammonium nitrate, 
mixing the nitrate containing the first metal with the nitrate containing the second metal and ammonium 
hydroxide to form the LDH and ammonium nitrate, separating the LDH and ammonium nitrate into a liquid phase 
containing ammonium nitrate and a solid phase containing LDH and recycling the ammonium nitrate to step (2) 
or to the steps of preparing the nitrate of the first metal and/or preparing the nitrate of the second metal. 

44. (New) A method as claimed in claim 31 wherein step 5(b) comprises supplying sodium aluminate 
provided from a pregnant Bayer liquor from a bauxite digestion plant. 

45. (New) A method as claimed in claim 31 further including preparing the nitrate containing the first metal 
in step (4) by reacting the compound containing the first metal with ammonium nitrate. 

46. (New) A method as claimed in claim 45 wherein ammonium nitrate formed in step (6) is recycled to step 
(4) to produce more nitrate containing the first metal for LDH production. 

47. (New) A method as claimed in claim 45 wherein ammonia is also produced in step (4), and the ammonia 
is passed to step (6) or recycled to the source of ammonia in step (2). 

48. (New) A method as claimed in claim 31 wherein step (5) includes producing a nitrate containing the 
second metal by contacting a compound containing the second metal with ammonium nitrate and ammonium 
nitrate produced in step (6) is returned to step (5). 

49. (New) A method as claimed in claim 45 wherein step (5) includes producing a nitrate containing the 
second metal by contacting a compound containing the second metal with ammonium nitrate and ammonium 
nitrate produced in step (6) is returned to step (5) or returned to step (4) or returned to both step (4) and 
step (5). 



WASH 1480451.1 



-4- 



Atty. Dkt. No. 017503-01 17 



50. (New) A method as claimed in claim 31 wherein the fist metal is magnesium, the second metal is 
aluminium, the LDH is hydrotalcite and the hydrotalcite is formed by mixing aqueous solutions containing the 
first metal and the second metal and mixing with ammonium hydroxide to maintain a pH at about 9.5. 

51 . (New) An integrated plant for producing ammonium nitrate and LDH containing nitrate as an interlayer 
anion including an ammonium nitrate plant for producing ammonium nitrate from nitric acid and ammonia, a first 
reactor for producing the LDH material by mixing a compound containing a first metal, a compound containing a 
second metal, ammonium hydroxide and one or both of nitric acid or ammonium nitrate, wherein at least part of 
one or more of the nitric acid, ammonium nitrate and ammonium hydroxide are provided from the ammonium 
nitrate plant and separation means for separating the LDH material and ammonium nitrate formed in the first 
reactor into a liquid phase containing ammonium nitrate and a solid phase containing LDH material. 

52. (New) A plant as claimed in claim 51 further including a second reactor for mixing a compound 
containing the first metal with either nitric acid or ammonium nitrate to produce a nitrate containing the first 
metal and first transfer means for transferring the nitrate containing the first metal from the second reactor to 
the first reactor. 

53. (New) A plant as claimed in claim 51 further including a third reactor for mixing a compound containing 
the second metal with nitric acid or ammonium nitrate to produce a nitrate containing the second metal and 
second transfer means for transferring the nitrate containing the second metal from the third reactor to the first 
reactor. 

54. (New) A plant as claimed in claim 53 further including nitric acid transfer means for transferring nitric 
acid from the ammonium nitrate plant to the second reactor such that the compound containing the first metal 
and nitric acid react in the second reactor to form the nitrate containing the first metal. 

55. (New) A plant as claimed in claim 53 further including nitric acid transfer means for transferring nitric 
acid from the ammonium nitrate plant to the third reactor such that the compound containing the second metal 
and nitric acid react to form the nitrate containing the second metal. 

56. (New) A plant as claimed in claim 52 further including ammonium nitrate transfer means for transferring 
ammonium nitrate to the second reactor such that the ammonium nitrate reacts with the compound containing 
the first metal to form the nitrate containing the first metal and transfer means to transfer the nitrate containing 
the first metal from the second reactor to the first reactor. 
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57. (New) A plant as claimed in claim 56 wherein reaction of the compound containing the first metal with 
the ammonium nitrate also forms ammonium hydroxide and the plant further includes ammonium hydroxide 
separation means for separating ammonium hydroxide from the nitrate containing the first metal and ammonium 
hydroxide transfer means for transferring the ammonium hydroxide to the ammonium nitrate plant. 

58. (New) A plant as claimed in claim 53 further including ammonium nitrate transfer means for transferring 
ammonium nitrate to the third reactor such that the ammonium nitrate reacts with the compound containing the 
second metal to form the nitrate containing the second metal and transfer means to transfer the nitrate 
containing the second metal from the third reactor to the first reactor. 

59. (New) A plant as claimed in claim 58 wherein reaction of the compound containing the second metal with 
the ammonium nitrate also forms ammonium hydroxide and the plant further includes ammonium hydroxide 
separation means for separating ammonium hydroxide from the nitrate containing the second metal and 
ammonium hydroxide transfer means for transferring the ammonium hydroxide to the ammonium nitrate plant. 

60. (New) A plant as claimed in claim 51 further including ammonium nitrate transfer means for transferring 
ammonium nitrate formed in the first reactor to the ammonium nitrate plant or to ammonium nitrate storage. 
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